In an earlier work (Gomez, , it was found that although generalized break equivalence was achieved for 3 subjects (i.e., responding to new stimulus sets producing symmetry and transitivity but not equivalence; Cx-Ay, Cy-Ax) , only 1 subject showed this pattern of responding during the first test exposure, and 2 additional subjects did not produce the derived pattern . The present study attempted to develop a procedure that produces generalized break equivalence more effectively than in our previous research. To achieve this goal three experiments were conducted varying the contextual cues used for the abstraction of the Generalized Break Equivalence Pattern (GBEP). In Experiment 1, the main contextual cue consisted of one, two, three, or four asterisks to differentiate each type of relation (i.e., one for A-B, B-A; two for B-C, C-B; three for A-C; four for C-A) . Four subjects produced the GBEp, and the most frequent errors were produced on the A-C relation. In Experiment 2 the contextual cue was that the C stimuli were formally different from the A and B stimuli. Three subjects produced the GBEP and the most common errors were produced on C-B relation. Finally, in Experiment 3 an "explicif' contextual cue appeared only on C-A trials. All subjects showed the GBEP (2 of them in the first test to which they were exposed). These data extend those found earlier (Gomez et aI. , 2001) and support the generalized operant nature of derived relational responding. Applied implications are discussed.
symmetry and transitivity) without reinforcement. When a subject demonstrates this performance the three stimuli, A, B, and C, are said to participate in an equivalence relation. Although the literature contains many of these studies, there are only a few that have examined how the emergence of equivalence relations can be prevented. A number of recent studies have addressed this point (Gomez, Barnes-Holmes, & Luciano, 2001; Gomez, Huerta, Barnes, Luciano, & Smeets, 1999 ; see Meehan & Fields, 1995, for similar procedures and results) . Specifically, recent research by Gomez et al. has focused on producing what is defined as a Generalized Break Equivalence Pattern (GBEP). This pattern involved responding in accordance with symmetry and transitivity but not with combined symmetry and transitivity in new situations (we will refer to the latter relation as equivalence). That is, having been trained in two conditional discriminations, Ax-BxlAy-By and Bx-CxlBy-Cy, subjects should produce the following derived relations; Bx-Ax, By-Ay, Cx-Bx, Cy-By, Ax-Cx, Ay-Cy, Cx-Ay, Cy-Ax. In effect, based on a history of reinforcement for responding in accordance with the BEP (Break Equivalence Pattern) with previous stimulus sets, subjects produced the GBEP with a new stimulus set in which they received training only in standard equivalence (i.e., training on Ax-BxlAy-By and Bx-CxlBy-Cy). For example, in the study by Gomez et al. (2001) subjects were trained in broken symmetry (Ax-Bx, Ay-By, By-Ax, Bx-Ay) and symmetry (Ax-Bx, Ay-By, Bx-Ax, By-Ay) with different stimulus sets during Phase 1. This phase provided the subjects with a history of symmetry breaking that could later facilitate the breaking of equivalence relations. In Phase 2, subjects were trained on A-B and B-C baseline relations; on the BEP (Break Equivalence Pattern) (i.e., on B-A and C-B symmetry relations, A-C transitive relations and C-A broken relations; Cx-Ay, Cy-Ax); and were then exposed to a no feedback condition to evaluate the BEP. These three stages within Phase 2 were applied to different stimulus sets (i.e., to Set 1, then to Set 2, etc.). This phase provided the subjects with a multipleexemplars training history of the BEP. Finally, in Phase 3 subjects were trained only on baseline conditional discriminations (A-B and B-C) with a new stimulus set (i.e. , a set in which the BEP was not trained) and exposed to a Generalization Test (GT) to evaluate the emergence of the GBEP with that same set. The GT had the same structure as the training of the BEP in Phase 2 (i.e. , the tested relations were presented in the same order that the relations were trained with previous stimulus sets [B-A, C-B, A-C, and C-A]). Under these conditions, 3 out of 5 subjects produced the GBEP.
Although these results represented a success rate higher than the one found in any of the conditions presented in the study by Gomez et al. (1999) , we still found it relatively difficult to produce the GBEP. Two subjects did not produce the GBEP and only one subject produced the derived pattern on the first GT. Furthermore, although Phase 1 (history on symmetry and broken symmetry) facilitated the emergence of the GBEp, we did not know if similar or better results could be obtained without this phase, but using more effective contextual cues to produce the GBEP. In effect, one of the problems of the G6mez et al. (2001) study was that, except for the common sequence of training (i.e., of the BEP) and testing (i.e. , of the GBEP) used, no "explicit" contextual cue was presented that may have helped the subjects to differentiate between various stimulus relations, and thus whether a "breaking response" should or should not be emitted.
In the G6mez et al. study, it was suggested that in order to decrease this difficulty, and to reduce the variability observed between subjects, it would be necessary to define more precisely the experimental cond itions under which the GBEP is trained and tested. The present study followed that suggestion by manipulating the contextual cues used to train and test the GBEP. If derived relational responding is generalized operant behavior, as has been suggested recently (D. Hayes, 1994; Hayes, Gifford , & Wilson, 1996; Healy, Barnes, & Smeets, 1998; Healy, Barnes-Holmes, & Smeets, 2000) , and one of the properties of operant behavior is antecedent stimulus control, it should be possible to bring specific patterns of derived relational responding under contextual control (e.g. , Meehan & Fields, 1995) . Furthermore, if derived relational responding is operant behavior, it should be possible to produce different types of generalized patterns of responding with an appropriate history of multiple-exemplars training. Additionally, identifying procedures that prevent or "break" equivalence relations may have important applied implications (Follette, 1998) . The goal of the present study was to design a procedure that readily produces the GBEP for most, if not all , subjects. We attempted to achieve this goal by varying the contextual cues used across three experiments.
Experiment 1
Experiment 1 was very similar to the experiment reported by G6mez et al. (2001) described above. There were two differences, however: (a) no training on symmetry breaking and nonsymmetry breaking was provided, (b) one, two, three, or four asterisks situated above the sample served as contextual cues to differentiate each type of relation during the training of the BEP and during the no feedback condition and the GT. The purpose of the experiment was to examine how the use of "explicit" contextual cues, and the omission of the symmetry breaking and nonsymmetry breaking , influenced the production of the GBEP.
Method Subjects
Five subjects, 3 female and 2 male, participated in Experiment 1. Subjects' ages ranged from 18 to 21 years. All subjects attended the University of Almeria. Except for Subjects 2 and 3, the remaining subjects were non psychology students. None of the subjects had participated previously in stimulus equivalence or related research . All subjects were recruited through in-class announcements made by the experimenter (as described by G6mez et aI., 2001) .
Setting, Apparatus, and Stimulus Characteristics
The experiment was completed in a small, quiet experimental room with a chair, a table, and an Apple Macintosh Classic II computer positioned on the table. The computer was programmed in BBC BASIC to control the presentation of stimuli and to record responses. The stimuli used were presented on the monitor screen in black characters on a white background. Different stimulus sets consisting of three letter nonsense syllables were used (e.g., Set 1: Ax=CUG, Bx=ZID, Cx=DAX, Ay=VEK, By=YIM, Cy=BOF; Set 2: Ax=PAF, Bx=JOM, Cx=BEH, Ay=QAS, By=PUK, Cy=QIJ, etc.). Note that subjects never saw the alphanumeric labels used in the current article. Four contextual cues were also used, consisting of one, two, three, or four asterisks, (i.e., *, **, ***, ****) presented at the top of the monitor screen depending on the relation trained or tested (see procedure section below).
Procedure
All training and testing trials were presented in a match-to-sample format. In each matching-to-sample trial, the sample and comparisons stimuli always differed in at least two letters. On all trials, a contextual cue (consisting of one, two, three, or four asterisks) appeared centered at the top of the monitor screen simultaneously with the sample that appeared directly below the contextual cue and with the two comparisons stimuli, which were positioned below to the left and right of the sample (Figure 1 , upper left panel). On each trial, the position of the comparison stimuli varied randomly (i.e., the correct comparison could appear on either the left or right with equal probability). Subjects responded by pressing one of the marked keys on the keyboard.
Programmed consequences and instructions. Each correct response added 1 point and each incorrect response subtracted 2 points from an accumulated total. The correct completion of a matching-to-sample trial removed the stimulus display and produced, for 1 s, "CORRECT" in the center of the screen, accompanied by a high-pitched beep, and the total number of points earned. The incorrect completion of a trial removed the stimulus display and produced "WRONG" in the center of the screen accompanied by the total number of points earned, again for 1 s (no auditory feedback was provided). During testing phases, no feedback was provided and each response, whether correct or incorrect, was followed by the presentation of the next trial. Subjects' participation was voluntary, and at the end of the experiment they received a ticket that they could use to purchase a beverage at the University bar.
All subjects participated individually. When a subject entered the experimental room she or he was seated in front of the monitor screen, and the experimenter read aloud the following instructions (translated from Spanish): To start the experiment you have to press the space bar twice. You will observe something like this on the monitor screen [the first stimuli appeared on the screen] e.g. :
CUG ZID DAX
Your task will be to look at the shape at the top [the experimenter pointed out the nonsense syllable CUG] and then to choose one of the shapes at the bottom [the experimenter pointed to ZID and DAX in this case]. You can take as much time as you like to make each choice. To choose the shape on the left, press the marked key on the left, to choose the shape on the right, press the marked key on the right. The computer will tell you whether you made the right or wrong choice. When you make a correct response the computer will emit a sound giving you one point for each correct response. After that, the word CORRECT will appear on the monitor screen together with the number of pOints you have accumulated so far. If you make an incorrect response there will not be any sound and the computer will subtract two points. Your goal is to make the correct choice on each trial, with as few errors as possible. The smaller the number of errors you make, the earlier you will finish the experiment. If at any time you are tired, please inform me and you can rest a few minutes if you like or stop the experiment until another day. Normally the computer will tell you if your responses are right or wrong, but sometimes the computer will not give you any feedback. In those cases you have to try to do your best. For experimental reasons you will not be allowed to ask questions about the experiment until the end of it. If you don't have any question, you can start. Good luck.
Any questions were answered by repeating the relevant section of the instructions, and then Phase 1 commenced. Nothing was said regarding the contextual cue. If a subject asked about it, the experimenter simply stated that he could not answer about that. At the beginning of Phase 1, and all subsequent experimental phases, a message was presented on the monitor screen informing the subject to press the space bar twice. Having done so, the monitor screen remained white for 5 seconds until the first stimuli appeared.
Phase 1. In this phase, subjects were exposed to three stages (two training and a no-feedback condition) across several stimulus sets (see Figure 2 ). The number of sets to which subjects were exposed in Phase 1 varied between three and five, with the exception of Subject 1 who was exposed to two sets in this phase. Subjects were first exposed to Train Standard Equivalence, then to Train Break Equivalence, and finally to a nofeedback condition during which the same trial-types were presented as during the Train Break Equivalence, but with no feedback. If a subject failed the no-feedback condition with any stimulus set (i.e., showing a pattern different from the BEP), he or she was reexposed to Train Break Equivalence and to the no-feedback condition until he or she showed the BEP (Figure 2) .
Train Standard Equivalence. Subjects were exposed to a minimum of eight blocks, each consisting of the relations A-B and B-C ( Figure 1 upper left panel). The order in which blocks were trained was A-
In each block of A-B relations there were trials ofAx-Bx and trials of Ay-By presented in a quasi-random order (each task presented twice in each block of four trials) until a subject produced four consecutively correct responses. The B-C trials were presented in exactly the same manner. The monitor screen remained white for 3 s between blocks. The minimum number of trials to complete this stage was 32. The mastery criterion for successfully completing this stage required that the final 16 trials occur without any errors, or no more than five errors occur during exposure to this stage. Train Break Equivalence. Subjects were exposed to blocks of four trials (two trial-types each presented in a quasi-random order) of the following relations: symmetry B-A (Bx-Ax, By-Ay) and C-B (Cx-Bx, Cy-By); transitive A-C (Ax-Cx, Ay-Cy); and break equivalence relations C-A (Cx-Ay, Cy-Ax) (Figure 1 , upper left panel). Subjects were required to produce four consecutively correct responses in a given block (e.g., B-A symmetry relations) before proceeding to the next (i.e., C-B symmetry relations). The computer screen went blank for 3 s between each block of trials, except at the end of each B-A, C-B, A-C, C-A sequence where the screen went blank for 6 s. The mastery criterion for completion of this stage was 32 consecutively correct trials (i.e., two consecutive sequences of B-A, C-B, A-C, and C-A blocks without any errors) . After subjects successfully completed the Train Break Equivalence they were exposed to a condition identical to the previous one (except no feedback was provided). It was composed of two sequences of B-A, C-B, A-C, and C-A four trial blocks. The mastery criterion required that subjects produce at least three out of four correct responses on each of the two exposures to the four-trial blocks (Figure 1 , upper left panel). If a subject did not pass this condition she or he was reexposed to the Bfeak Equivalence Training and then reexposed to the no-feedback condition ( Figure 2 ).
Having completed Train Standard Equivalence, Train Break Equivalence, and the no-feedback condition with Stimulus Set 1, the entire procedure was repeated with Stimulus Set 2, and with the subsequent sets. There were no specific criteria to decide when a subject should pass to Phase 2, although decisions were usually based on a subject's performance in the last set.
Phase 2. Testing for the generalization of the BEP with new stimulus sets was the purpose of Phase 2. Subjects were exposed to Train Standard Equivalence and then to a GT. The GT was identical to the nofeedback condition, the only difference being that no Train Break Equivalence was provided with the new set. If a subject produced the GBEP, the experiment terminated at that point. If a subject did not produce the GBEP he or she was exposed to Train Break Equivalence and the no-feedback condition with that stimulus set (as happened in Phase 1). Then subjects were trained with a new stimulus set on Standard Equivalence and were exposed to a new GT. This sequence was repeated until the GBEP was obtained or until the subject asked to terminate their participation in the experiment (Figure 2) .
Results
None of the subjects showed a GBEP on the first GT. In the last GT, 4 subjects produced a perfect GBEP, and 1 subject (5) showed a very similar pattern (see details below). Figure 3 shows subjects' responding across relations in the successive GTs to which they were exposed in Phase 2. As described by Gomez et al. (2001) , the data will be summarized according to three categories. Producing symmetry, transitivity, or equivalence required that the subject choose the experimenter-designated correct comparisons at least six times across eight exposures to a particular conditional discrimination (e_g., Bx-Ax, 4 responses; By-Ay, 2 responses). The term disruption is applied when a subject chose the experimenter-designated correct comparisons between three and five times across eight exposures to a particular conditional discrimination (e_ g., Cx-Bx, 3; Cy-By, 2). Finally, breaking a relation is used to label a performance in which a subject chooses only the experimenter-designated correct comparison one or two times across eight exposures to a particular conditional discrimination (e_g., Cx-Ax, 1; Cy-Ay, 1)_ Subjects 1 and 2 (see Figure 3 ) showed a perfect GBEP on the second GT (Stimulus Sets 4 and 7 respectively). Subjects 3 and 4 showed a perfect GBEP on their fifth GT (Set 9 and Set 8, respectively)_ Finally, Subject 5 produced a pattern very close to the GBEP on his sixth GT (Set 9), but errors appeared on the transitive relation A-C_ Only 1 subject (2) showed errors on B-A and C-B symmetry relations across the different GTs. Four subjects however (all except Subject 1), showed errors on the transitive relation A-C.
Discussion
The data in the present experiment replicated those found in previous work (Gomez et aI. , 1999 (Gomez et aI. , , 2001 ). In the current experiment, however, the GBEP was obtained without providing an experimental history of symmetry and nonsymmetry breaking. Although the current experiment employed "explicit" contextual cues to differentiate the various stimulus relations, none of the subjects showed the GBEP on the first GT. In fact, subjects generally showed error patterns on the A-C transitive relations but not on the B-A and C-B symmetry relations. Given these data, it might be the case that errors on the transitive relations were produced by the common physical features of the different contextual cues. In particular, the contextual cue for A-C trials (i.e., ***) was very similar to the contextual cue for C-A trials (i.e. , ****). Experiment 2 was designed to avoid the previous problem.
Experiment 2
Experiment 2 was similar to Experiment 1, except that the form of the C stimuli differed from the Band C stimuli. We assumed that using different forms for the C stimuli might make them more salient and thus help them to function as contextual cues for breaking equivalence relations.
Method Subjects
Five subjects, 4 female and 1 male, participated in Experiment 2. Subjects' ages ranged from 17 to 25 years. All subjects except Subject 1, who was at high school, attended the University of Almeria. Only Subjects 3 and 4 were psychology students.
Setting, Apparatus, and Stimulus Characteristics
The setting and apparatus were identical to those used in Experiment 1. The stimulus sets used were similar to those in Experiments 1, with the difference that in this case, the C stimuli were single elements. (e.g., Set 1: Ax=CUG, Bx=ZID, CX=&, Ay=VEK, By=YIM , Cy=%; Set 2: Ax=PAF, Bx=JOM, Cx=!, Ay=QAS, By=PUK, Cy=$, etc.). An exception to the use of these stimulus sets was made with Subject 1 and Stimulus Sets 5 and 6 in which stimulus sets similar to those used in Experiment 1 were employed (i.e., all stimuli in each set were nonsense syllables).
Procedure
The matching-to-sample procedures, programmed consequences, and instructions were similar to those used in Experiment 1 with the exception that in matching-to-sample trials no contextual cue appeared at the top of the monitor screen.
The general experimental sequence followed in Experiment 2 was identical to that followed in Experiment 1 (Figure 2 ). The only exception was made with Subject 1. She was trained on Standard Equivalence, Train Break Equivalence, and then exposed to the no-feedback condition with Set 5 (composed entirely of nonsense syllables) and was then trained with Standard Equivalence and exposed to a GT with Set 6 (composed also only of nonsense syllables). Training and testing procedures, and the mastery criteria used in Experiment 2, were identical to those used in Experiment 1 (Figure 1, upper right panel) .
Results
One subject (1) showed the GBEP on the fi rst GT. In the last GT 2 additional subjects produced a perfect GBEP (3 and 4) and 2 final subjects (4 and 5) showed a very similar pattern to the GBEP (see details below). Figure 4 shows subjects' responding across relations in the successive GTs to which they were exposed in Phase 2. The criteria used to define the performance on each relation were the same as those used in Experiment 1.
Subject 6 (see Figure 4 ) showed a perfect GBEP on the first GT (Set 4). She also showed a perfect GBEP using a stimulus set composed only of nonsense syllables (Set 6). Subjects 7 and 8 showed a perfect GBEP on their third GT (Set 7 and Set 8 respectively) . Finally, Subject 9 on his second GT (Set 5) and Subject 10 on her first GT (Set 4) produced a pattern very close to the GBEP, but errors appeared on the symmetry relation C-B. For reasons unrelated to the experiment, Subject 10 was unable to continue participation in the study. Only 1 subject (7) showed errors on B-A symmetry relation across the different GTs. Three subjects (7, 9, and 10 ) , however, showed errors on the symmetry relation C-B. None of the subjects showed errors on A-C transitive relation.
Discussion
The data found in the present experiment showed that at least 1 subject (6) showed the GBEP the first time she was tested. Furthermore, after having produced the GBEP using C stimuli different from A and B stimuli , this subject showed the expected derived pattern using a set composed entirely of nonsense syllables. Although this result was promising, only 3 subjects produced the GBEP (in contrast to 4 subjects in Experiment 1). In the current experiment, the most systematic errors occurred on the C-B symmetry relations, with almost no errors on B-A symmetry relations and A-C transitivity relations. One reason for the systematic errors on the C-B relations during the different GTs may be that the contextually controlled breaking responding generalized to other contextual cues. That is, having trained a subject, across previous stimulus sets, to produce breaking responses on C-A trials, this performance may have generalized to C-B test trials because in both cases a single element functioned as a sample and nonsense syllables as comparisons. Experiment 3 was designed to avoid this and other problems found in Experiments 1 and 2.
Experiment 3
Based on the results obtained in Experiments 1 and 2, in Experiment 3 a contextual cue for breaking responses was "explicitly" present only on C-A trials (e.g., &&&&). Furthermore, the contextual cue itself varied across the different stimulus sets. If subjects responded by producing breaking responses with formally different contextual cues, that would show that subjects generalized across functionally equivalent contextual cues as well as generalizing across physically similar contextual cues (e.g., Meehan & Fields, 1995) . The structured training and testing sequence employed in the previous experiments was abandoned-if the use of contextual cues presented only on the C-A relation was effective there should be no need for structured training and testing. Finally, once the GBEP was obtained, the contextual cue was used to break stimulus relations other than equivalence. If subjects produced patterns of relations in which other relations were broken contingent upon where the contextual cue was situated, that would show even stronger evidence for contextual control over breaking responses than in the previous experiments.
Method Subjects
Five subjects, 4 male and 1 female, participated in Experiment 3. Subjects' ages ranged from 18 to 20 years. All subjects attended the University of Almerfa and were all nonpsychology students.
Setting, Apparatus, and Stimuli Characteristics
Setting and apparatus were identical to those used in Experiments 1 and 2. The stimulus sets consisted of three-letter nonsense syllables identical to those used in Experiment 1. Different stimuli consisting of a string of four characters (i.e., 2222, &&&&, 1111, @ @ @ @, etc.) were used as contextual cues. A different contextual cue was used for each stimulus set.
Matching-to-sample procedures and programmed consequences and instructions were similar to those used in Experiments 1 and 2. In this experiment, however, during matching-to-sample trials a contextual cue appeared at the top of the monitor screen only for the C-A relations in Phases 1 and 2 (see Figure 1 , lower panel) and successively on A-C, C-B, and B-A relations in Phase 3.
Procedure
Subjects were exposed to Phase 1 and Phase 2 in the same manner as in Experiments 1 and 2, however, the following procedural differences were introduced. During Phase 1, the Train Break Equivalence was modified. Subjects were exposed to blocks of 16 trials consisting of 2 trials of each of the following relations presented in a quasi-random order (Bx-Ax, By-Ay, Cx-Bx, Cy-By, Ax-Cx, Ay-Cy, Cx-Ay, Cy-Ax). The mastery criterion for completion of this stage was 16 consecutively correct trials with no more than 10 errors during one exposure to this stage. The no-feedback condition and the GT were similar to the Train Break Equivalence stage of this experiment, consisting of two blocks of 16 trials presented in a quasi-random order, the only difference being that no feedback was provided. The mastery criterion required that subjects produce at least three out of four correct responses in accordance with each of the eight relations mentioned above.
After a subject produced the GBEP in Phase 2, for the next stimulus set during Phase 3, the contextual cue (different from previous ones) appeared on A-C trials during the GT. In the next stimulus set a new contextual cue appeared on C-B trials during the GT. Finally, with the last stimulus set a new contextual cue appeared on B-A trials during the GT (Figure 2) .
Results
Two subjects (1 and 2) showed a GBEP on the first GT. In the last GT, all subjects produced a perfect GBEP (see details below). Figure 5 shows subjects' responding across relations in the successive GTs to which they were exposed in Phase 2 and Phase 3. The criteria used to define the performance on each relation were the same that those used in the previous experiments.
In Phase 2, Subjects 11 and 12 (see Figure 5 ) showed a perfect GBEP on the first GT to which they were exposed (Set 4). Subjects 13 and 14 showed a perfect GBEP on their second and third GTs (Set 5 and Set 7 respectively). Subject 15 produced a perfect GBEP on his seventh GT. In Phase 3, all subjects showed "break responding" only on the relation for which the contextual cue for breaking appeared, A-C, C-B, and B-A successively across the different stimulus sets. 
Discussion
Experiment 3 produced the best data available thus far in terms of generating the GBEP. All 5 subjects produced the GBEP and 2 of them showed it on their first GT. Besides producing a pattern of relational responding without direct training with a new stimulus set, subjects responded to physically different contextual cues in the same manner. That is, although physically different the contextual cues were functionally equivalent. Furthermore, Experiment 3 demonstrated the emergence of the GBEP with a procedure that might be considered more ecologically valid than the highly structured training sequences employed in the previous experiments (in natural settings, such highly structured training is not commonplace). Finally, Experiment 3 demonstrated a relatively complex and flexible form of contextual control over the GBEp, in that different relations were effectively broken depending on which trial-types contained the contextual cue.
General Discussion
The experiments reported here replicate the difficulty found in previous studies to produce the GBEP (G6mez et aI., 1999 GBEP (G6mez et aI., , 2001 ) _ However, it also appears that this difficulty depends to a large degree on the type of contextual cues that are employed. That is, when contextual cues are presented only on those trial-types for which the relation is to be broken or are directed to the relevant components to be discriminated (i.e., Cx-Ay/Ax & Cy-AxlAy), as was the case in Experiment 3, subjects require fewer training trials and produce the GBEP more readily (e.g., they need fewer training exemplars to produce the GBEP) than when contextual cues appear on all trial-types (see next paragraph). Furthermore, this type of contextual cue (i.e., as that used in Experiment 3) make it unnecessary to arrange a structured type of training and testing to produce the GBEP, as was the case in Experiments 1 and 2.
The mean number of trials needed to produce the GBEP was 1720, 979, and 558 for Experiments 1, 2, and 3 respectively. More specifically, 3 subjects from Experiment 3 required fewer training trials than any subject from Experiment 2 and all subjects from Experiment 3 needed fewer training trials than any subject from Experiment 1. Furthermore, 3 subjects from Experiment 2 needed fewer training trials than any subject from Experiment 1. In summary, when contextual cues are presented on only those trial-types for which a relation is to be broken, the derived pattern emerges with relative ease. In contrast, when contextual cues for breaking responses are present across several relations (e.g., Experiment 2 in C-B and C-A) or share some common physical properties (e.g., Experiment 1 [*, **, ***, and ***]) many errors occur. These data may be seen as broadly consistent with data obtained from nonderived performances, such as those found in the literature on errorless discrimination (e.g., Etzel & LeBlanc, 1979; Lancioni & Smeets, 1986; Luciano, 1988) . Furthermore, it could be argued that the use of contextual cues like those used in Experiment 3 enhanced the coherence of participant and experimenter defined stimulus control topographies (see Dube & Mcllvane, 1996) .
If the present experiments are compared with data from previous research (Gomez et ai., 2001) in which a history of symmetry breaking and not symmetry breaking was provided and "nonexplicit" contextual cues were used (mean number of trials of 1120 needed to produce the GBEP), it appears that although Experiments 2 and 3 of the present paper required fewer training trials to produce the expected pattern only Experiment 3 would be clearly superior. This type of result indicates that there are several ways to improve the production of GBEP, that is, using contextual cues presented only on those relations that have to be broken or providing pretraining on breaking simpler relations than equivalence that could later facilitate the breaking of equivalence relations.
These data in general, and especially the data from Experiment 3, Phase 3, also give some support to the generalized operant intepretation of derived relational responding Healy et ai., 2000) . In particular, the data support the view that derived relational responding, like any other operant, is under antecedent stimulus control (see also Dymond & Barnes, 1995; Green , Stromer, & Mackay, 1993; Steele & Hayes, 1991) . This view is also consistent with the work of Boelens (1996) , who stated that: different generalized performances are caused by different reinforcement histories. Therefore it should be possible to establish collections of generalized performances other than the collections usually seen in studies of stimulus equivalence. For example, it should be possible to establish . . . generalized symmetric responding together with generalized transitive responding, but without any of the other performances. (p. 240) Recent data also show how generalized equivalence performances may be improved depending on subjects' previous specific training histories (see Buffington, Fields, & Adams, 1997; Fields, Varelas, Reeve, Belanich, Wadhwa, DeRose, & Rosen, 2000) .
An interesting result in the present study is that 5 out of 15 subjects (i.e., Subjects 1,4, 7, 8, and 14) produced a standard equivalence pattern of responding in the first GT to which they were exposed even after a history of multiple-exemplar training for the GBEP. Furthermore, as was the case in the G6mez et al. (2001) study, subjects in the three experiments of the present study produced more errors on the C-A break relation than for any other relations during the training. As we reasoned in the G6mez et al. (2001) article, this might be caused by the matching-tosample format, the equivalence test, and/or the verbal instructions provided, each of which may function as contextual cues for responding in accordance with equivalence relations (Barnes & Roche, 1996, p. 502; Hayes & Hayes, 1989, p. 176) . More specifically, the presence of contextual cues for equivalence responding may override the training designed to break the equivalence relations (see similar explanations in terms of contextual control and behavioral momentum for the reorganization of equivalence classes after reversal of baseline relations in Garotti, De Souza, De Rose, Molina, & Gil, 2000 ; see also relevant data in Healy et aI., 2000, Experiment 4) .
The data of Experiment 3 may be seen as significantly advancing previous research on contextual control over equivalence classes (e.g., Bush, Sidman, & De Rose, 1989; Gatch & Osborne, 1989; Kohlenberg, Hayes, & Hayes, 1991) . In the current study we did not establish different equivalence classes depending on different contextual stimuli. Instead, we established a functional class of contextual cues that may be applied to an infinite number of new stimulus sets, and for each set different broken relational responses may be evoked depending on which trialtypes the contextual cue appears (see also a similar work by Meehan & Fields, 1995 ; the transfer of relational repertoires to new stimuli in Perez, 1994;  or the transfer of say-do relations in Luciano, Herruzo, & Barnes-Holmes, 2001) . This type of contextual control may approach the relative complexity of derived relational responding in the natural world. It could be argued, however, that these studies did not demonstrate contextual control in the sense that unbroken equivalence relations should have been established under a different contextual cue. However, according to Meehan and Fields testing for contextual control with new equivalence classes (i.e., as is the case in the experiments reported here) would represent a clearer demonstration of contextual control than when the same classes are used for training and testing. That is, testing for contextual control with new equivalence classes would preclude the possibility that control by compound discriminative stimuli that contained the putative contextual stimuli and some class members as elements occurred (Lynch & Green, 1991; Stromer, Mcllvane, & Serna, 1 ~93) .
To know the conditions under which it is possible to prevent or break equivalence relations may have important applied implications. As pointed out by Follette (1998) , equivalence-related research offers both promise and problems: "the promise is that behavior analysts are now addressing more complex clinical phenomena. The problematic side of this work is that we know very little about how to disrupt an alreadyformed class" (p. 595). The present and related research may be seen as a step to solve this "problematic side."
